Loss of genomic imprinting of insulin-like growth factor 2 is strongly associated with cellular proliferation in normal hematopoietic cells.
The human insulin-like growth factor 2 (IGF2) gene was thought to be imprinted and expressed only from the paternal allele in normal tissue. Initially, we analyzed the imprinting status of IGF2 in bone marrow cells from 49 patients with myelodysplastic syndromes (MDS) utilizing the Apa I polymorphism of IGF2. Thirteen bone marrow and 14 peripheral blood samples from normal individuals served as controls. We utilized normal peripheral blood T lymphocytes to examine the relationship between genomic imprinting and cell proliferation. Expression of IGF2 was quantified by real-time PCR and proliferation of T cells was measured by 3H-thymidine incorporation. Furthermore, methylation status of the imprinting controlling region (ICR) was analyzed by subcloning and sequencing of genomic DNA after sodium bisulfite modification. Among 24 patients who were heterozygous for IGF2, loss of imprinting (LOI) occurred in 22 cases (92%). Surprisingly, LOI of IGF2 occurred in the normal bone marrow cells, but the normal peripheral blood cells showed retention of imprinting (ROI). Unstimulated normal T cells showed ROI. After 24 hours of exposure to PHA, these cells changed their IGF2 imprinting status from ROI to LOI. Concomitantly, their IGF2 RNA levels increased up to sixfold and their proliferation increased 10- to 20-fold. In contrast, normal T cells not stimulated with PHA did not develop LOI of IGF2, had negligible levels of IGF2 RNA, and did not increase their proliferation. In unstimulated T cells, the CpG islands of the ICR were completely methylated on one allele and nearly completely unmethylated on the other allele. After PHA stimulation, the CpG islands at the ICR became completely methylated on both alleles. LOI of IGF2 is strongly associated with cell proliferation and is not limited to cancer cells.